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The Mg2+/Mo6S8 system may not fulfill 
JCESR’s aggressive requirements

Investigate cell death

Cell evaluation requires 
full assemblies.  Many 
factors can affect the 

performance of the cell.  
This can lead to a lot of 

experiments. Thus, a fast, 
stable platform is needed 
to evaluate permutations.

How do we prototypeNew 
Chemistry
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Electrolyte 1 Electrolyte 2

24 Experiments 
needed for 1 
chemistry!

Cathode 
Prep 1

Cathode 
Prep 2

Assemble standard 2032 coincells

Place in temperature controlled 
environment Control 

with tester

This affords high throughput with great 
control and reproducibility!

Replication of Best in Class Literature

Coin cell prototypes 
agree with performance 
in literature.

Maximum theoretical 
capacity achieved.
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Better Understanding Through Collaboration

Nazar Aurbach Vaughey

Before After Mg atoms

of these materials

Crate, Temperature, and electrolyte were tested 
against the three cathode preps.  Prototyping 

allowed for the rapid and complete characterization 
of these materials

Preliminary Simulation Results

Initial results show good 
agreement.

More collaboration 
needed to improve 

simulation.

Synthesis

PrototypingSimulation
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Investigating High Voltage Cathodes
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Voltage vs Mg

SSCV Johannes Cathode A in APC
Scan rate 100µV/s @RT
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Voltage vs Mg

SSCV Johannes Cathode B in APC
Scan rate 100µV/s @RT
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What is going on?
 OCV 1.4V
 Large reduction at start 

of CV
 NO cycling behavior  

Evaluating the Performance of Current 
Electrolyte

known working cathode
No performance with this electrolyte against a 

known working cathode

Coincell testing of Electrolyte
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Voltage vs Mg

CV of Three Mg Ribbon Electrode cell in 0.5M MgTFSi in 
Diglyme scan rate 20mv/sec at 25°C
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Voltage vs Mg

CV of Symmetric 2032 Coin cell in 0.5M Diglyme scan rate 
20mV/s @ 25°C
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Voltage vs Mg

CV of Pt cathode Mg anode 2032 Coin cell in 0.5M Diglyme 
scan rate 20mV/s 25°C  2V overpotential needed

 Asymmetric cell with no 
activity

 3 electrode configuration 
shows activity
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 Voltage (V)  Current Density (mA/cm2)

Provide data to computational 
groups to improve fit

Characterize electrolytes 
with Zavadil Group

Highlights the electrode/electrolyte 
compatibility challenge

Establishes the value of prototyping for 
meeting the 5-5-5 plan

Provide Feedback to synthetic 
and electrolyte groups to 

develop compatible 
chemistries for high voltage 

cathodes
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